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Report  No.  8926- I3I 

Material  -  Finishes  and.  Coatings  -  "Touch-Up" 
Corrosion  Preventatives 

Long  Term  Effectiveness  in  Marine  Atmospheres 


Abstract: 

The  effectiveness  of  10  poi^-eetit  chromic  acid  solution,  Alodine  1200 
^American  Ohomical  rilTfITr  Iridite  l4^  Rasearoh  rroductc  Goi  y 

MH .  and  Bonderite  7IO  (Parkar  Rvistproefing  Co.,  Detroit > 
Minhignn)^  when  applied  to  clad  7075-‘T6  aluminum  alloy  sheet  provided 
with  stainless  steel  metal  screws  and  Huck  lockboltSj  in  retarding 
industrial-marine  atmospheric  corrosion  was  checked.  Ten  months  outdoor 
exposure  of  representative  test  panels  revealed  that  none  of  the^*touch- 
up’*^inishes  were  effective  in  retardin/^  corrosive  attack  for  this  length 
of  time. 

Hooper,  A.  F.,  George,  J.  C.,  Keller,  E.  E.,  "  Corrosion 
Preventative  Characteristics  of  Touch-Up  Chemical ’Surface. 
Treatments  on  Aluminum  Alloy  Assemblies,"  General  Dynamics/ 
Convair  Report  MP  57-637>  San  Diego,  California,  29  April 
(Reference  Attached). 
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INTRCDUCTIGN ; 

Snfinserinf  desif^n  re-^uested  a  determination  of  ihe  piotective  merits  of  varicos 
touch-up  chemical  surface  treatments  usinf  10%  chromic  acid  as  a  coritrcl. 

A  producible,  corrosion  preventive,  non-staining  and  non-irridescent  t^ pe  of 
chemical  surface  treatment  was  desired*  This  cbeudcal  surface  treatment  would 
be  applied  over  aluminum  alloy  skins  using  aluminun  alloy  and  cadmium  plated 
stainless  steel  rivets  and  cadmium  plated  st^el  bolts  as  fasteners.  The  fasteners 
would  be  in  both  the  milled  flush  ind  non-milled  conditions. 

OBJECT; 

To  determine  the  protective  merits  of  various  touch-up  surface  treatments, 
using  10%  chromic  acid  as  a  control,  on  clad  aluminum  alloy  assemblies  held 
with  various  milled  flush  fasteners. 

COACy  3F^S: 

The  touch-up  chemical  surface  treatments,  including  10%  chromic  acid^ applied 
on  clad  aluminum  alloy  assemblies  held  with  various  milled  flush  fasteners 
did  not  a; -near  to  improve  corrosion  resistance.  The  test  specimens  and  non-surface 
treated  controls  were  subjected  to  ten  (10 )  raonths  industrial  marine  atmospheric 
exposure  in  San  Diego. 

TEST  SPEGI.^ZNS  AnD  PRC^EDURS; 

Ten  (lO)  tist  specimens,  similar  to  the  one  shown  in  Figure  1,  were  fabricated 
using  two  (2)  -  0.250  x  1  x  6  inch  clad  7^i75-Tt  aluminum  alloy  panels  and  two 
(2)  types  of  metal  fasteners. 

One  side  and  the  edges  of  each  clad  7075^Tt  aluminum  alley  panel  were  primed 
in  detail  with  the  following  finish  system: 

1.  One  (l)  spray  coat  of  Mil-G-8514  wash  primer 

2.  One  (l)  spray  coat  of  Mil-P-8585  ^inc  chromate  primer. 

The  two  (2)  panels  were  laoped  together  with  the  f-?ying  surface  of  one  pmiel 
being  primed  and  other  unprimed,  and  fastened  with  six  (6)  fasteners  in  tandem 
at  a  1  inch  soacing  with  a  l/2**  edge  distance.  (See  Figure  l).  Five  (5) 
specimens  were  fabricated  using  six  (6)  R-3002-T8-8  cadtaium  plated  steel  Fuck 
lock  bolts  and  five  (5)  specimens  were  fabricated  using  t\l\  509-10-10  cadmium 
plated  steel  screws.  Three  (3)  of  the  six  (b)  fasteners  on  each  cf  the  ten 
(10)  test  specimens  were  milled  flush  with  the  clad  7n75-T6  aluminum  alley  surfoce. 
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TEST  SPECIrSNS  &  PROCEDURE:  (Cont«d) 

Cne  specimen  from  each  group  of  five  (5)  speciiuens  was  i  iven  one  of  the  following 
touch-up  chemical  surface  treatments: 

* 

1.  No  surface  treatment  -  (Control)* 

2*  10$  Chromic  acid  -  (Control  touch-up  cnemical  surface  tret^tment )  • 

a*  Solvent  wiped  with  CVAC  Solvent  62  per  KPS  14*07* 

b.  Brush  applied  10$  chromic  acid  -  allowed  to  remain  on  surface 

2- 3  minutes* 

c*  Rinsed  with  tap  water  and  dried  with  a  damp  cloth* 
d*  Air  dried* 

3*  Alodine  1000  -  (0*45  oz/gal). 

a*  Solvent  wiped  with  CVAC  Solvent  62  per  KF3  14*07. 

b*  Applied  deoxidine  -  allowed  to  remain  on  surface  for  3-5 

minutes • 

c.  Rinsed  with  tap  water  and  dried  with  a  damp  cloth* 

d.  Brush  applied  alodine  1000  -  allowed  to  remain  on  surface  7 
minutes. 

e.  Rinsed  with  tap  water  and  dried  with  a  damp  cloth, 
f*  Air  dried* 

4.  Iridite  14  -  9  -  (0.2  oz/fal) 

a.  Solvent  wiped  with  CVAC  Solvent  62  per  MP3  14*07* 

b.  Brush  applied  deoxidizer  -  allowed  to  remain  on  surface 

3- 5  minutes. 

c.  Rinsed  with  tap  water  and  dried  with  a  damp  cloth. 

d.  Bxnjsh  applied  Iridite  14  -  9  -  allowed  to  remain  on  surface  for 

7  minutes* 

e.  Rinsed  with  tap  water  and  dried  with  a  damp  cloth* 
f*  Air  dried* 

5*  Bonderite  710  -  (132  gms  plus  10*6  ml  accelerator/liter) 

a*  Solvent  wiped  with  CVAC  Solvent  62  per  KPS  14*07. 

b.  Brush  applied  Bonderite  710  -  allowed  to  remain  on  surface 
for  30  roinutes* 

c.  Rinsed  with  tap  water  and  dried  with  a  damp  cloth, 
d*  Air  dried* 

Five  (5)  test  specimens,  similar  to  the  one  shown  in  Figure  2,  were  fabricated 
using  two  -  .080”  x  2”  x  12”  clad  7075-T6  aluminum  alloy  panels  and  three  (3) 
types  of  metal  fasteners* 
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TH^ST  3PBGIMZKS  ^  Pi^CGEDTJRE;  (Cont'd) 

One  (l)  side  and  the  ed^es  of  each  clad  7075-T6  aluniinum  alloy  panel  were 
primed  in  detail  with  the  following  finish  system: 

!•  One  (l)  spray  coat  of  Mil-C-8514  wash  primer. 

2.  One  (l)  spray  coat  of  Kil-P-8585  zinc  chromate  primer. 

The  two  (2)- .080  x  2  x  12  inch  clad  7“"'75-T6  alnminnm  alloy  panels  were  then 
lapped  together  with  a  faying  surface  of  1-1/2  inches  and  a  1/2  inch  lip.  (See 
Figure  2).  The  faying  surface  of  one  (1)  panel  was  primed  and  the  other  unprimed 
as  before.  Two  (2)  tandem  rows  of  metal  fasteners^ at  a  1  inch  spacing  and 
3/4  inch  between  rows,  were  used  to  assemble  each  specimen.  Three  (3)  different 
types  of  metal  fasteners  were  used  on  each  specir.en. 

1.  Eight  (8)  -  AN  426  DD  aluminum  alloy  rivets. 

2.  Eight  (8)  -  Q  4304-6  stainless  steel  rivets.  (Cadmium  plated). 

3.  Eight  (8)  -  AN  509-10-10  cadmium  plated  steel  screws. 

Four  (4)  of  each  type  of  the  metal  fasteners  were  milled  flush  with  the  clad 

7075-T6  aluminum  alloy  surface  on  each  specimen. 

Each  of  the  five  (5)  specimens  was  given  one  of  the  touch-up  chemical  surface 
treatments  previously  listed. 

Two  (2)  test  specimens,  similar  to  the  one  shown  in  Figure  3,  were  obtained  from 
the  Structures  Test  Laboratory  as  typical  sections  of  the  Kodel  22  airframe 
structure.  The  skins  on  these  test  specimens  were  clad  2024-T3  aluminum  alloy 
with  AN  426  DD  aluminium  alloy  rivets  used  as  fasteners.  The  rivets  were  milled 
flush  with  the  clad  2024-T3  aluminum  alloy  panel  surface.  The  two  (2)  test 
specimens  were  chemically  cleaned  with  Turco  3002,  a  chemical  cleaner,  manufactured 
by  Turco  Products,  Inc.,  Los  Angeles,  California.  The  Turco  3002  cheraical  cleaner 
was  brushed  on  the  surface  and  allowed  to  react  for  a  period  of  20  minutes.  The 
cleaning  solution  was  kept  wet  during  this  period  by  adding  tap  water.  The 
specimens  were  then  rinsed  with  tap  water  and  allowed  to  air  dry. 

The  previously  listed  touch-up  chemical  surface  treatments  were  applied  on 
6  X  30  inch  surface  areas  on  both  specimens.  WD-40,  a  corrosion  inhibitor, 
manufactured  by  Rocket  Chemical  Company,  Inc.,  San  Diego,  California,  was 
also  applied  on  a  6  x  30  inch  surface  area  of  both  specimens. 

The  seventeen  (17)  test  specimens  were  exposed  to  industrial  marine  atmosphere 
in  San  Diego  on  the  roof  of  Convair*8  Building  No.  51,  for  a  period  of  10  months. 
Periodic  inspections  were  made  during  the  exposure  period  to  determine  the 
corrosion  preventive  characteristics  of  the  various  surface  treatments. 
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RESULTS  AND  DISCU3SI0N; 

The  nor-nilled  metal  fasteners  s‘:owed  no  significant  corrosive  effects  on  the 
adjacent  clad  2024-13  or  clad  7075-T6  aluminura  alloy  asserablies  durirp  the 
10  months  industrial  marina  atmospheric  exposure.  General  pitting  and  surface 
oxidation  were  observed  on  the  clad  2024-T3  and  clad  7075-T6  alurrdnum  alloy 
assemblies  after  completion  of  the  industrial  marine  atmospheric  exposure. 

This  type  of  corrosion  is  typical  for  aluminum  alloys  which  are  not  periodically 
cleaned  during  atmospheric  exposure. 

The  mechanical  milling  operation  on  the  various  metal  fasteners,  under  test, 
resulted  in  causing  corrosion  on  the  milled  surface  of  the  fasteners  or  of  the 
adjacent  aluminum  alloy  surface.  The  milled  surfaces  of  the  cadmium  plated 
steel  AN  509-10-10  screws  and  R  3002-T8-8  Huck  Lock  bolts  were  moderately 
rusted  after  the  10  month  atmospheric  exposure  peric-d.  Slight  corrosion  occured 
on  the  adjacent  clad  7075-T6  aluminum  alloy  surfaces  due  to  the  imbedded  mill 
particles  from  these  two  fasteners  and  the  '^-4303-6  stainless  steel  rivets.  The 
milled  surfaces  of  the  AN  426  DD  aluminum  alloy  rivets  were  moderately  corroded 
with  small  generalized  pits. 

The  corrosion  resistance  of  the  aluminum  alloy  assemblies  did  not  appear  to  be 
improved  by  the  application  of  the  following  touch-up  chemical  surface  treatments; 
10^  chromic  acid,  Iridite  14-9,  Bonderite  710,  Alodine  1000,  or  WD  -  40  a 
corrosion  inhibitor.  The  aluminum  alloy  as3en;bly  surfaces  on  wrich  these 
materials  were  applied  showed  no  significant  difference  in  appearance  from 
that  of  the  non-surface  treated  aluminum  alloy  surfaces. 

The  results  of  t'^ia  test  program  show  that  the  protective  nierits  of  the  touch- 
up  chemical  surface  treatments  tested  ^ere  not  effective  in  preventing  corrosion 
on  the  aluminum  alloy  assemblies. 

The  milling  operation  on  the  aluminum  alloy  rivets  did  not  appear  to  deleteriously 
affect  the  adjacent  clad  aluminum  alloy  skin  areas.  The  milling  operation  on 
the  cadmium  plated  steel  fasteners  caused  corrosion  to  oocur  on  the  milling 
surface  of  the  fastener  and  the  adjacent  clad  aluminum  alloy  skin  area. 


MClEi  The  data  from  which  this  report  was  prepared  are  recorded  in  Structures  & 
Materials  Laboratory  -  Data  Book  No.  984* 
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FIGURE  I 

This  specinien  represents  the  t;,  pical  conf ipurstion  of  ten  (lO)  clad  7075-T6 
aluirdnuni  alloy  tjst  specineas.  Two  (2)  types  of  fasteners  were  used  on  this  typ« 
of  specimen;  Al'l  509-10-10  cadmium  plated  steel  screws  and  R  3002-T8-8  cadmium 
plated  steel  Fuck  Lock  bolts.  KCTE:  This  sp)ecimen  had  been  exposed  for  10  months; 
observe  the  moderate  injst  on  the  milled  R  3002-T8-8  cadmium  plated  steel  Fuck  Lock 
bolts  and  corrosion  on  the  clad  7075-T6  aluminum  alloy  panel  surface. 
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FIGURE  II 


'This  specimen  is  typical  of  five  (5)  clad  7075-T6  alURiinum  alloy  test  specimens* 
Three  (3)  different  types  of  fasteners;  AN  509-10-10  cadmium  plated  steel  screws, 
AN  526  DD  aluminum  alloy  rivets  and  Q  4303-6  stainless  steal  rivets  were  used* 

The  fasteners  on  the  specimen  have  not  been  milled. 
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This  specimen  is  typical  of  the  two  (2)  clad  2024-T3  aluminum  alloy  specimens 
with  milled  AN  426  DD  aluminum  alloy  rivets. 


